model is introduced and based on direct injection of the potent innate immune stimulant poly (I:C), 2 into the SMGs. Our work focused on characterizing the initial functional, immune, structural and molecular consequences of challenging the SMG innate immune system.
In various models, poly (I:C) prompted an acute inflammatory response, featuring the migration and activation of innate immune cells, principally neutrophils and monocytes. 3 Because the most common SG diseases are inflammatory in origin and share salivary hypofunction, 4 acute exposure of the SGs to inflammatory cells (mainly neutrophils and monocytes) and the potential therapeutic effect of their specific depletion will be elucidated.
Briefly, saliva fluid secretion is initiated in response to the action of the parasympathetic post-ganglionic transmitter; acetylcholine on the acinar M3 muscarinic receptors (M3R) 5 and involves increases in intracellular calcium [Ca 2+ ] i and ion transport, which activates the apical chloride (Cl À ) channel, TMEM16A.
6
TMEM16A activation releases cytosolic Cl À that has been accumulated in the resting acinar cells above electrochemical equilibrium via the sodium potassium chloride co-transporter (NKCC1). 7 Cl À discharge into the central acinar lumen by TMEM16A is followed by sodium movement via a paracellular course through the TJs. 
| Poly (I:C) injury model
Poly (I:C) (P1530-25MG, Sigma-Aldrich, Dorset, UK) was diluted in saline (4 mg/mL). Towards visualized injection, poly (I:C) was premixed with Trypan blue (T8154-100ML-Sigma-Aldrich) ( Figure 1A ).
Eighty micrograms of poly (I:C) in 20 lL were loaded into a 0.3-mL syringe (6134900, VWR International), attached to a glass cannula (Supelco, 25715 Bellefonte, PA, USA). For recovery experiments, mice were anaesthetized intraperitoneally (i.p.) with 0.1 mL of combined 5 mg Ketamine/1 mg Xylazine. Under a stereomicroscope, the glass cannula was inserted into Wharton's duct, and poly (I:C) was injected slowly and constantly into the left SMG ( Figure 1B-D) . The same volume of the vehicle was delivered to the right SMG as a contralateral negative control.
| Assessment of SMG secretory function
Animals were anaesthetized with 150 lL of Pentobarbital Sodium (Euthatal, Merial Animal Health Limited, Essex, UK) 1 mg/mL (i.p.), followed by endotracheal intubation. SMG ducts were ventrally exposed 
| Histopathologic examination
Harvested SMGs were fixed in 10% neutral buffer formalin, processed and embedded in paraffin for long-term storage. Poly (I:C)-induced histomorphologic changes and immune cell infiltration were examined using conventional H&E stain and contrasted versus the saline-injected control glands. 
| Immunohistochemical analysis

| RT-qPCR analysis
| Statistical analysis
Results are shown as mean AE SEM (standard error of means). Statistical significance between individual comparisons was determined using Student t test. The calculations were performed with the statistical software package GraphPad Prism (version 7, Graph Pad Software, Inc.). P values ≤ .05 were considered statistically significant. 
| Aberrant expression of laminin and ZO-1 in the acutely injured SMGs
TJs together with the BM seal the intercellular space and establish apical polarity by providing physical segregation between the basolateral and apical domains of the cell membrane. 15 Because intact SG functioning relies on this integral polarization, we investigated the expression of ZO-1, as a marker of TJ integrity 16 and laminin, as a predominant component of the BM. 17 Immunolabelling verified the evident loss, shrinkage and wriggling of the smooth apical ZO-1 F I G U R E 2 Salivary flow rates in control and poly (I:C)-injected submandibular glands (SMGs). Scatter plot analysis of the mean AE SEM SMG flow rates after 6 h, 9 h or 24 h of poly (I:C) intra-ductal injection, all compared to the vehicle-injected glands (C-V). Non-injected SMGs (C-UN) were compared to the vehicleinjected ones to assess the impact of retrograde injection on the gland functional capabilities, and a non-significant change was seen between the 2 groups. Conversely, poly (I:C) induced an extremely significant reduction in mean flow rates as early as 6 h of its infusion and ultimately leads to complete impairment of the SMG function after 24 h. ****P < .0001, NS: non-significant P > . Immunolabelling the SMG tissues with MPO disclosed that the robustly recruited immune cells, tethering, transmigrating and invading into ducts and acini were MPO positive, which underscored their neutrophil/monocyte identity. 12 The monoclonal RB6-8C5 antibody was shown to bind to Ly6C which is present in neutrophils, dendritic cells (DCs), subsets of monocytes, macrophages and lymphocytes. 13 In this study, RB6-8C5 antibody was used to dually deplete neutrophils and By means of regulating transport of fluid and solutes, as well as retaining the apico-basal epithelial polarity, 26 TJs play an important role in saliva secretion. ZO-1, which forms a bridge between the TJ strands and the actin cytoskeleton, has been recognized as a marker for the integrity of tight junctions. 16 In the control SMG acinar and duct cells a strong, "chicken-wire" pattern of staining was displayed 
